Induction of sporulation in Bacillus brevis. 2. Dependence on the presence of the peptide antibiotics tyrocidine and linear gramicidin.
This paper presents evidence that the two peptide antibiotics tyrocidine and linear gramicidin, produced by Bacillus brevis ATCC 8185, are required for the induction of sporulation in the producer organism. When tyrocidine synthesis was specifically blocked with 2-amino-3-hydroxy-3-phenylpropanoic acid [Mach, B., Reich, E., and Tatum, E. L. (1963) Proc. Natl Acad. Sci. USA, 50, 175-181], sporulation and gramicidin synthesis were inhibited, but both processes could be restored by the addition of tyrocidine. Certain other amino acids such as L-tyrosine inhibited both sporulation and peptide antibiotic synthesis in nitrogen-limited cultures. When either tyrocidine or linear gramicidin was added together with L-tyrosine, neither sporulation nor peptide antibiotic synthesis was restored. On the other hand, the addition of both tyrocidine and linear gramicidin effectively reversed the inhibition of sporulation by L-tyrosine. These experiments demonstrate that sporulation of B. brevis depends on either the endogenous synthesis or the addition of both tyrocidine and linear gramicidin. The fact that endogenous as well as exogenous peptides could effect sporulation argues against the involvement of artifacts, such as the depletion of intracellular nucleotide pools caused by the surfactant properties of added peptide antibiotics.